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[A^Ml 

-g- ^r^^r 7fl2fl^lB] 3^*1 s)^(Leaning) ^ (Litf ing) sltb S}-^ 

^ <£i^7} ^ ^ y o V ^ ^l^>7l ^ ?A<LsL, ^11- ^«fl -g- ^ 

^ o. ( 4^ 7 fl^l 7MHd-nh ^-71 x# 7H>^5q- ^^as. 4^7fl^ Y^r 7H V 

a}o} ja^ofl zl ^^-7> #3 IS *fl*m 4^ *2 ^-7] 

te^sf <gtfl<a ^7l^^s ^ wfl*m 44*3 7fl*tM 

^-7] ojo^ Y ^ 7>#*J "JfiS tfl^>^ ^^o] ^^7} #71 7>^ 

4^ 7 fl^ Y^ 7>^^ jJL*Hjefl ZL #^^-7"|- 6.S. Hfl*l^ 4^ * 

^ #3 0.5. Bfl^Sl^, ^^JlS ^-*8Sl 4^T^ 7fl3flAlE^ SH?-^* *8^3Hr #31 
1- IW, ^HMi 91$*}^ & ^7l ^^i^-^r <SM 

«aS]Sl Y^ 7>#>id U-^AS. tfl^*>fe ^^M ^4l7> ^7} X ^ 7>#^ ^ 

f^j=L 7 > ^3. ^ 53* ^8-AhL ^fe ^S^l^V A] 2, ^-8r A 
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£ 6 

DRAM, SH^AIE], *HM^, #SlZL, ^83, 7>^, ^ JtflS., 7fl*i 
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«V£^1^V ^ ^- *fl2: *£HK Semi conductor device and method for fabricating 
thereof} 

[£^£| -Ml 

£ la ifl*l £ lc^r *J:£3l i*>3 *H?-^ ^ltt #^5L. 

£ 2^r #^tr £ lc^ Spf^ ^* *Hf^-g- i^-*> 

£ 5^r £ 4* Yl" ^ XI 7 r ^ 4^ *Pr-€^ ^ 7fl3=3 

£7.1*1 <&^£. 

£7.1*1 ^£. 

£ 7£: £ 6^1 Sp^^-Sr XI 7>^ «o v ^4 Yl" 7KMd «J-*J= * Z-Z' U-^^-S. ^ 

#1*1 

£ 8£r 3*H13£.3. ^7l^<y spf^* £7.1*1 7>Al£. 
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S. 10 tfl^l S. 12^ £ Z]-7l t}€- *8*W 4€r *H?-^<>1 $ 

S. 13£ 4^3 sfl^o} £AlfV sg^H. 

£ 14a « £ Hdfe £ ^HH A >-§-^ y Jr£^l^> 

£ 15^ ^ ^-^V* *3 ^°fl 4€- ^Hf*!^ sj^ «H3^ sj-oi^- ^ 

£ 16^ 7fl#€ #Hfl7l#u4 ^ ^ofl sH^^l ^ltt TEM 74 

60 : ylH^^l 61 : #^3. 
62 : ^fl^AlE] s>Jf*l^- 



55-6 



1020020086189 *3 2003/5/24 

<i9> tiV£^*H >s A>oi^ 7 > Hi 4 sHgofl %_2.tt ^*>7l 31 

tg^o. 3 ^ ?2:S $^«Hr 3^3, ole^ 3*V€ %^ ?1W^ tfla^oi ^ 
^^-^ (Concave) ^2:2] sfl a] 7> fit).. 
<20> £ la ifl*] £ lc*r «JrH^l ^7}9] t}^-^ £ a1^V y£T£5L 

<21> £ laofl W>2}- ^-o], B^l^B] ^2} tiV£^ fl* ^ 

ei ^7} 71^(10) #<*fl ^^^^ ^l^^^Cll)* 

(n)t ^§-*H 7]#(ioW ^111-^^.(12)1- ^*H=- «V, ^11*^^(12)^ 71 

^(10)2) ^AELeflSl ^2] sH^^H ^71^^.5. SM-^Sl^- <S^(€-^)^4. 

<22> <*}7H, ^fli^o^ni-dD^. TE0S(TetraEthyl Ortho Silicate)^ <>1^.*>jl, 

(12) ^M^l iL^l €-^^ ^ ^ 1-^2] 71^(10)^-3.21 J^V* ^l*>7l .=.;go. 
3. Ti/TiSi 2 /TiN ^22] aflsloln^ ^J-fM}. 
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<23> 3<£K(Chemical Mechanical Polishing; °1*> CMPB} DO f-^l ^ 

-§^1- ^llll-e-1^i(12)sf ^ll^^^(ll) ^W^l^l 4-^, 

^Hl ^12^ ^(13)1: 

<24> °1<H*1, ^ll#eizL(12)^l- .2.^3*1 Sfe ^12^^^-(13) <$«\] ^]^°A(U)-^ ^ 

^ ^ > ale^oicu)^- i^-tt #31 HSsHa-l: ^ 31^ ^ll^^^l^ 

(15)1- &7fl #^ V H^. 

*1 «1BSK1(14)S] ^°H, ^1 31<1^ ^13^^^(16)4 

<26> ^i-6iz]-^xls]-(i5) ^<H1 A>sj-B| ^<1S1 ^13^^^(16)1- -T-^Tfl ^ 

^zKEtchback) SEfe CMP ^1: =l ^SH^cf. 

<27> Tfl^siH, ^M&M^EL ^1" W 3LS.3l*l^H ^€(17)1- 

<28> o^^, ££e)|xliE ^€(17)1- ^13^^^(16)2)- ^i^^^^l^ 

(15) ^ ^12^^^(13)1: ^^P^S 3U€^^-(12)1- ic#^l^l^ ^ 

^*(HAl^l ^)* ^tM}. 
<29> o] ufl, ^13^^^(16)1: ^l^Kn ^ 1^1 z^*l ^(15)^1 *\ 1*> ^^"^#1- *>:H\+ 

d=r, ^llAiz^l^Qs)^ ^2^^^(13)1- t^A] »>, °1^M1 ^ 7J T ^1 

^ S Aiz}- eflAl3X)(Recipe)# ^^1^ o.s.^1 -^^ HsLs^l- ^ <&^. 

55-8 



1020020086189 *3 2003/5/24 

:so> °}o]*] t #t£6\) ^e|^b^ ^fil *ti^ 

*H ^ll-eiZL(12)^ ^71^ o.S ^35^r 2)l2S-£|;i(18)« ^^*V CMP 

jf^i ^» ^^sj-Ai^cf. <^7i>H, ^i2#e ; izL(i8)^ nn*}*-] ^ * t 

<3i> ol^A^ ^ 7fl3flAlEi *Ff*i^ ^^-i- ^t!r ^ -l(18)^I <H^* 

y o^l^>7l 7*|<ls] *H2^z^*l*Kl9)^r tf^-, a]^^^(19) ^oHl 

7fl 3() A] E^ ^ ^ojl- ^ #^-§-^1 3]"!^ 

*S^-§- ^^^^^(20)^: ^^^r *H?-^ ^^Sr ^Itt SSefl^l^B ^(21)* 

<32> ^71^, 7fl2flAlEi ^^^r ^ ^^H^T ^ 7 > 

tiling -g-o]^ ^2^1^x1^(19)^- 7>^-*>4. 
< 33 > £ ib^r .2.-^ ?fl2fl^^ «Hf3l^ ^^-i: ^*fl S]^^^^-(20) W i 

Seflxj^B 3fl€(21)°l ^r^^; 
<34> ^mefl^l^H ^€(21)* ^z|D}A as ^^^^^-(20)^: -^^>^ 

Ai^^ni-( 1 9)o 1 iAi Aiz^f^ ^^^^(19)-8r ^ll^^H ^2#^zl(18) £ 

< 35 > 5LSeflxl^e sfl^(21)-a: ^l^tb 3 '3 ^^OH — ^.4 

^I2#ein(l8)^ cf^-, ^t!: ^2:^ W*l D fl^* 
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£i*V t^g-, s]^^o^nv ( 20) S^o] afl^l ^^zj- a 
^ CMP **fl ^ ^eH^cf. 

<36> olc^^, ^-^^-^^1 (Buffered Oxide Etchant; ^> BOE^ l-^KHF) 

O2/CF4/H2O/N2 5E^r O2/N2* °l-§-^H 4^, #^S(Solvent)l- °l-g-*H MM^r 

^l^Al igHm ^5}^ ISJ^liEf ^T^Vt}. 

<38> oH^i, A^ofl o^tb ^^(22)5} x\f>}& s|4*>£^- 1*1^ 

^A]^, Cj-A] -fr^l^ ^ B0E oj-g-^H a-Tfl A-fl^ ^ ^ ^A]*}c*| ^7> 

<39> s.^d\) £ a]51^^ ^^1^ ^^^-(22) -tfofl -SHf^^-fi: ^^JlS 

<40> £ 2^ -£ lc^ 3^*1 <£j3.5} t^-g; *Hf^-g; S^S> 

<41> <^2fl7]#> 

<42> ^JUS, £ 2^ ^2fl7l#<Hl 4^- ^Fr^l^M ^3 afll* 44^4. 

<43> Sl 21- #S*>^, 3r>-¥-^i^-(22)ol ^HHK^-S. wHI^^ SZ^-, tilS^°J(14) 

AHofl 4^0) ^ l2 ^^zL(i8)7> is?]i ^EflliL 9X£-*\. ^-§-*Hfr A A2^A 

11(18)4 ^.tH^^M, *ll 21^(18) 4 ^-^£1^ 4^r3 ^ #^-(22)ol ufl^sH &4. 
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<44> ^ j ^7fl^l^ se^ €■ ^ ^Efl^l v\^3. sfl€(^ 

bHJ^o_S °l-g-^>^ 3 ^"£^(20)* ^zHr>zL -2--^(3Efe 

^) ^^^"(22) ^*}53^. °] ^-f £ lc^ *H^^-(22) ^^^r 4\ ft 5)^3 

^^(20) ^-^^l^i ^ -§-^<y HFM" BOE^I Tfl^ #^H1 ^*fl ^^i^-(22)ol 

e1^(Leaning)£H °l:£*Rr ^-(22)^ #7)qo.3. ^^tt ^}^o] ^^}t\] 

<45> £ 3^- el^ofl 2]^- ^}Jf ^ ^^(23)# 7ll^^i 5*1 ^£o] 

^, €^ :n^£Hi ^ ^, ^^(22) ^ ^(dH oj^v 

<46> <7l]^^ ^Hfl7l^> 
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<49> £ 41- ^S^, tilBe}-'?! (40)o] X y o v *^S «fl^lsl<H to, X ^ 

^3-°^. 7fls] X^r 7KHd(<^7Hfe xi, X2S] ^= 7fl oflS. 51*1 

^-)*h X^ 7MHd(Xl, X2)-4 o.s ^r2i*V ^Hr 7fl£] 7HH3(oj7Hfe 

Yl, Y2S1 ^ 711 ^1S HAl^-H 5L^ W 

<50> 7>^(X1, X2)4 Y^ 7MHKY1, Y2)£r *\£. nflH^ ^-s) 

*1 cf^Sl jjL*H3(0)-i- °1^M, ol&l^ JE^oll zl ^AlJ=L 7 }- 3*l*Rr 4^ 7^ 7flsfl 
A]e] #SlZL(41)7> nflB^^ #4. 

<51> 7fl2flAlE^ #eiZL(41)^ 7l^ %Aj <^ ^ 6f| *fl 1$^ Ziofl <^^S) 

°1 to*!, x^ 7>^ y o^(X^ y o V ^)^-S^ °13-*Rr 7fl5flAlBl l-elzL(41)4 'd2'^ 

(41)^ «1B4^1(40)S1 ^Hl Sfl^Rr 'dl'^l imSLS. Bl^SH o^. 

<52> 7fl3fiAlEi §E-lZL(41) *J-M ^ €^Zl(41)4 «^ ^ ^ tfl-g-EM 

^^£15L^- X^ ^D^S «?]^^: *Pf^(42)4 'd3'-2l jV^SLS- 

<53> O^H, ojo]^ 7>^(^l?icfl, 7fl5flAlE-l #S]ZL(41)Sl ^33* *1 

7MMd(YD) ^Hl^ <£l^*Rr ^ -#£] 7fl3flAlE-l5l *Fr*l^-(42a, 42b) °1 sfljfl^l^ 

#EiZL(41)Sl ^14^ Y^ 7>Aj-Al(Yl) ^a}^ X^ 7V^( X l, X2) Aj- 

4H(^T, 4A>^1 ^14^ X^ 7V&&4\ ^SM) A^ ^^S]7ll Bfl*lSM o^cf. 

<54> ol^Tll ^^^-(42)-g: A-ls. Si^slTll afl^lf-o.5. <y«fl ^eJM^SI ^1^ ^\ 

^91 ^^(42) *&q * st^^UKSL*}*}*} &<£)* ^ **fl ^lTl-S- 
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<55> neiM-, jl^sHI ^^aj-g- $5. £ 

n *3 ^ #^Rr &*fl3°i ^71^. 

<56> ZL St) 7fl^ ^2fl7l^S] ^-f^HS. Cf^-uZj- ^ ^fl^o] O^S] ^fl*V 

4. 

<57> i) sfl^ol ^-ui^l^ *l ^-(Pattern collapse). 

<58> ^l^flns Bfll^S.^, 5)^ ^ ^-^^ 

^ #3 7lSl7> §o>^6fl ^ ZL i&T))?} S^W. 

<59> fn>o}i]2}, Sfl^o] ^-Ui^fe HL Cj-g- ^ S}-^^ 

el (Lifting)*^ ^tb *HM^ #3 #7}^ ^ <^3l*l ^Stb^. 

<eo> 2) ^^^-g-^sl 

^oj^ ^z^l zl ^zj- s^o] ^4 ^ofl HTfl ^e>*H, <>15L <y*fl ^^Ml 

MPSCMeta-stable Poly Silicon)^ ^H-(Bump) W§ 
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<63> £ 5^r £ 4f Yl" ^ XI 7>#>*d a o>^S ^ *T WSl^ 7fl^3 

<64> £ 50) ( a )i=. eH^^ ^ Hh^S *)#|tr ^^^"(42)^ M-eHH , £ 

5^ (b)fe eHI^ ^ «o v ^S. ^^^"(42)^ M-^-W. 

<65> ^^*V H}<4 ^-Ol 7fl3flAlE^ 2-<#o. A^^ol^ E^^ol^, ZL 

cf^^ ^ til (Aspect ratio)7> 7>*lJL 5U^ «>, 

<66> ^ M-^o] ^^tilofl ufl-f ^^-*>7l nflg-ofl 71] Sfl A] E^S] ^3). ^ 

^o] aiz]- hs.51-^ 0 1 ^^1^1 3Hr4. s}^^ ^4 ^*fl ^313^ 

^ cj^o. £ 5 o) (b) oi s^^-S '45'^ ^ (Vertical)^ HS4 0 ^t 
S. 52] (a)Sl £^JfJL '44' 3} ^^1-^1 (Tapered) ±\A B.S.s\-°^ 

££E)^ ^^]ol ^4. ^fV, ti}<2}- ^ol i£n ^Ajol #7}^-*}-^ ol ^ 

<67> ^2] HSSV^-i: ^7l ^fl 3V^>7fl ^Al*>7ll S^, ^of)*^ ^ 

3] HSS^-g- <£Sr $X^r*)2\-S- ^°\}^xr s\^^n°] ^-S- #°1 

Ji^ SsL^ (Bowing profile)* ^Br^Tfl °l^tr ##tr 
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^ ^l^Al ^>«.^^-ol 7}^o] ^7}z>}^, °fl^-°fl f^^r 

<69> 37l7> ^V^l 4^ ^^^-S-^-i- ^*>7l ^ *ll ^ ^3 3°1 

33 rH ^*fl*lJL -B-Jl 7fl3fl^l^ (Effective capacitor area)°l 

^V^^NH^-i: ^-a.s>7l7V ^€-^^7ii4, (Bridge)^ ^P?-^ 

#713 M^S^r 31 ^11-f ^7}<5}7ll 

<70> ^7>^ $2\5l ^7H 7fl3llAlE^ ^>*1 ^ 

[^ol ol-JL7> ^ 71^3 4^11 
<71> ^. y] Q ^ ^^.g- *fl^sr>7l W 7flSllAlEi 

^ e)^(Leaning) ^ e)^(Litfing) ^th ^^^"^ w oM^ t 

^, -frs 7fl2flAlEl ^ ^}^-g-^# ^^1 ^ 5£*r *];£*]l^f ^ 
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< 73 > ^-71 ^-^-i: ^*>7] ^>°i ^£r, ^7flSl 7KMd4, #7"1 7>#^ 

o_5L wfl^ ^ #?1 #e1ZL^ ^tfl^ tfl-§-£H ^7]^ 

^S- 91^}^ ^ #71 *Hr*l^£- #7l <y^^1 7MHd «o V %^5. tfl*g=*|- 

^ ^o] 3^7} £]5L^ #7] X^ 7>#*i #<HH ^ ^^"7> ^ $1*1» 

<74> ^tb, #71 ^-g; ^§V7l W £ ^^r, 4*r7fl^ X^ 7HHd-B}-, ^7} X^T 7> 

#*l-4 ^l^iLS "r^* ^H^flSl Y^ 7>#^d^l 5L^>^oH ZL ^^^-7> 31 *1 <^ 

?K*iL3. wfl^m 4^ ^*Hr #31; ^ #71 ^ l-e^nsl- ojifl^ £fl-§-£H 

^7l^^-S ^^£)£4 Ti^-^-S. «11*1£M, 4^ 71^*13 

*Hf*l^-& $^*Hr #311- if-^H, 7>#^ #°IH °J1^ t> t 

#7l x^r 7KMd #<HH ^ ^^-7> A-is. t& iRJiis. 
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^ afl^tl], wlHe}^] ^^lS. ^tfl^ofl ^ ^l^n 3 

<76> SEtF, l-^ZL^- ^eflSl- ^<a«>7il Z?}al #7] ^ S #tfl *] 

-f^l^ Mfl^l^M-, ^^5L *VM-^1 *§H Sfl^Hr #^ZL Aj-JjLofl Bflc* ^ 7 > 

^•o.s.«| ^ ^ att #^1^ ^ sjcf.. 



<78> <^l^Al^> 

< 80 > j£ 6^- #2:*}^ , 4^r^ «1:E2K](60W X ty*&<L5. tifl^S)^ X ty^A ^ 

33-2.3. «o>^<y ^ 7fl2] X^ 7MHdH?H^ XI, X2^ ^ 7fl oflS. S.A1 
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7>^(X1, X2)3j- 4^ 7fl^ 7p 0 ^(<^7)A^ 

Yl, Y2^ 71] oflS £ig ^Vofl £Al5)ol oil}. 

<8i> 7>^(X1, X2)4 Y^r 7HMd(Yl, Y2)£r *\3, uflB^i ^2:(5E^ 3*} ^dt) 

51^(0)^ °}^, H*HH1 H ^ lj f7> 7fl^l 7fl3fl 

A]Ei #ein(61)7> nflB^i ^2:3. Hfl*l£M 

<82> ^30.3., #e1zL(61)^ 7}#*) %^<3«H ^€ ^ll»Sl^l 

<H 5tU^, X^ 7>^^d iHKX^ ^)SL*L±t °l£*Kr nn*}*-] l-B]rL(61)sq- 'd2'^ 

(61)^ wlH5Kl(60)Sl ^§H1 Sfl^Rr ?>^o.S tifl*l£M 014. 

<83> <*\7)*\, ^7)1 o]o.^ #£^(61) #3£r 'dl' S , d2' SL 

4 D] ^-Cf. ZZ. o].frfe. ^W-O] j^a^ofl -^-§-3r}7l ^]*fl JJdi-S. ZL 

<84> 7fl3flAlE| #&|ZL(61) <#JfOl|fe A nn^] S Si 11(61) ^- ^tfl^ tfl-g-5)<H 

JLS ^^JE^f- ^^.S. Si 3 3: ^^^-(62)^)- 'd3'^ ^^.S wfl*l£H 

<85> <^7H, ojcqo} Y % ^(^t)), 7fl ^1) A] B\ #&)ZL(61)^ f^-fr Y^ 

7MKd(YD) *1S'*13*H=- $ ^ ^sflAlE^ *>^-^^-(62a, 62bH 

#e^)ZL(61)^ f^-fr *M£r Y^T 7MHd(Yl) cfl^Hr 3^7}- 

z}-7>o] X^ 7H>A i( xi, X2) <SHH(^, 47>^1 f-y^ ^14^ X^ 7H>^^ ^^-ojol) 
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< 86 > S^Htt * 7fl3flAlE^ s>-f^^-(62a, 62b) #e^^ ^^(O)-g: 

<87> ^7H, *HM^(62a. 62b)£r <9^ 7}^Hi(Yl)«H 

<88> ol^Tfl ^^^"(62)^- -Hs. ^^7fl «fl*l#°.3. 9in Y^ 'S-^o.S. °1 

o^Hr #3 *H?-*l^(62a, 62b) #3 cfl^Rr ^, ^H^fe 3^7> ^tj-. 

s>^-^^-(62)^r 7}7i\#o_3.»\ , ^Pf*l^K62) if 5H^<3^(£ 

<89> s^, ^^(62)°! ifl-g-*Rr $e^ZL(61)^ X^r «o v ^S. °13:*Hr *}-^ 

^i^-(62)<»fl tfl-g-«Hr 3.(61)^ a}o] s > .^'ofl ^ 
^-(62a, 62b) ^lel A-ls. ^-*>^r § ^ ^> J!*} , o] ^^1^ *>-^^^ 

(62)^ 3711- ^-tfl^- ^ 5^ SW*^*^ ^7} A] 23 ^ -^-7H<?1 Jl4» Til; 

«^-7l ^*fl ojAj-oflA^ ^^^"^ ^iMJE^- tifl^l^^-H-, -2-^ 
^ ^-il^Ai ^ SZfe iH} 3:43*1 y o Vo J:-^ , ^^JM^ §eizL a>^1» 
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^ $ 7}^ JL3*H «1 323 ^#tb ti>5]- JL 

<92> ^Sflo] ^-^1^ ^o) ^uj-^ci ^ ^4°^ *V 

°H 7l^l*V #± °1« ^*> 7 1 ^ V 4i ^ *MHH ^ 

o|| S)^ ^ ^1 #2] B3H^ -2- = #31* e)*°1 n 

< 93 > ^, z\^9\ ^^^-(62)^- ^^JlS. ^z^iLS ufl^St^, ^"T- 

cj-^ol ^o.^ ( ^Mgfi] ^^s. ^4 ti] 7 > 1:1 ~ 

2 :i ^£1- ^1*1^, #^-4 ^o]% ^ ^S.^s, ^}7]^r^A 

<94> £ ^^^-(62)^: H #^4 til7> l:l<?l 

4. 

< 95 > £ 7^ £ 62] *}^-^* XI yj-^ Yl" 7}^ #*8= ^ Z-Z' «o v ^^-S. ^ 

<96> 5L 79] ( a )^ 51 61- XI 7MHd ^£.3. ^tb , XI 7MHd fJ-^S. si 

$ *r*l« ^4" = 3.4^* Ti^, S. 721 (b)4| Yl" 7H^ «o V 
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<97> n^-sH, wlsfl ^^^-g-^ 1MM£ «r 

<98> SEtb, *H?-2l^(62)-fr *lZL*flZLS Hfl^]*H ti]E^o]^- A >olS. # 

^ -g-^^ 7^ ^tb *Hf£^ #3 y^^ll- *r «fl*l» 

.g-Sfl ^^^-(62) ol *Mi5Kr ^3^r Ji4 ^7>a]^ ojofl rc|-s. #-g-^ #7> HL 

(62) ^^IH^ Aj-a-^A^ Tg^jif ^^^o.^ -§-^<5H(CMP* -f-tb 

^ ^) n Aj-Higaz). ^}Jf^# -S^Kr ££<>1 ^7) #7l Zj-ZJ- ^ 

<100> £ go. ol^=- ^71^-^] SH^^g- iA]f_V A>Al£ol4. 

<ioi> S. 8* ^«-^(A)2)- §H^(B)^ *|*H ^3-^ ^<H^§: ° s v ^ ^ 

S^(C)^- WS(A)3}- ^^(B)^l ^ 014. 

<i02> ^^(BH^a) ^^^-(62)^ <y 741^1^ 'CDl'4 ^-^(BHHsq 

#^-(62)^ ^Tfl^l^ 'CD2'fe ^^^0.5. %-<£*W] 
<i03> o] S o)*fl ( ^^^(62)^1 MPS1- ^^l^eKSE. ^sfl<4 ^o] oj^o] a^ ^^-je) 

^ MPS l-7>^>7lM- ( MPS ^*<KI ol=olxlt:-la}-£ ^ ^o] ^7}^\ 
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•8-%=^ ^7># 7lrfl# ^ Sltf. 
<104> C^4i4, *>^-^^-(62)Sl ^11- 14 ^f^Tfl ^ $U sp^s] ^3 

<105> <^2^Aloj)> 

<ioe> ^l^mAjfe 7fl3flAlEi 1-&1ZL1- ^efls]- eflolo^o.s. A}-g-t5>Jl 

^7>^1 ^o] *§^H!4. SL«, °1 ?flal|Alel l-el^sf <5>^f 

<io?> s. 9^ *fl2^*HH ^f^o] «§^4g te^^Vl- 7fl§?=3j £.3. 

<108> £ g» ^*>^, ^r^s] til B si- <?1(60)°1 HHJ^S. «fl*]sH $Ul, «lH2KI 
(60) A>oH 7fls|)X|*) #5)n(61)7> ^B^i fil 4^r7fl «fl*lsM &t)-. o] 

<W9> ^l2^Al<4|<ifl>Hfe €ein(61)sf *H?-Si^(62) a>°H o]&& # 7 }*\ ±s_ 

7} ^-2] 21) £i( 63)1- A>-g-^- o_B*| , 3j)^(63) 

tb ^3 ^7>7> ^A^c^S. wlH5]-^(60)# ^TflS. >HS 4^*>fe «V ^ 

Jf^(62a, 62b )s] tfi^Hr $51^ *V^1£ *Hf ^(62)4 ^ 

s()2=(63) vfl^^ 7fl3JflA]Ei #S)ZL(61)^ e«j #7>a]^ ^ «X5L^r 

<no> i gofl ofl^lHSr X ^ 7>^(X1)^ OL f^^-7> $\*m ^l^(Rowl) 

6\)u). ^ 3fl = (63)7> ^7}s\o] °Xjl, ^7M €-^1 3fl = (63)^ X^ ^93^- Xlofl 



55-22 



1020020086189 ^ 2003/5/24 

^hs. m yi <m yi'^-s 3hh)sh sa^. Y2^ y# 

7>#*H *K15] 3*l*Kr 3 -MS- Y2 , J13. ojcf. SEtb, *fll*3 

(Rowl)ofl *fl^H^ *Hp-^(62) l-o] ^aj^^ Y ^ 7>^ d o] Y2'^S. zl * 

sfl c (63)^ «g^tb^. 

<m> ^i^Al^oflA^ ^-ol ^^^-(62)# ^^7\] tifl^lf-^-S. ^ Y^ 

7KbMi u o v ^S. tl^^M <>l;£:*Rr ^S-]=L(61) v}^}$= ^^-1: sl^S. 

z>}3., ols. o]^] ^^^-(62) ^ ^^^(S-^W ^ ^-^^ 

<ii2> ^ 3ifl^(63)» #&1zl(61)^ *H^^(62H ^ 

<113> £ 10 lfl*l £ 12^ €■ ^3 ^2^H^ Z]-7l ^ ^B)H ^H^^M tg 

tb A}-g-tb^. 
<ii4> s.^ Bfli=(63)« A>-g-^-ofl oio^, *}^tb s. Go] tb *3 tb 

<H5> 5. 104 £ ll^r 2-^ ^ JflE.* *}-g-tb ^3MjL, £ 12^ tb #3 ^ ^ 

fb ^°\}^ sfl = # *l~g-tb ^Bflojuf. 
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<116> ^ £ 121- #2:*}^, £ 9$Hr X2^ 7HHd* ZL f^j^AS 

^12^(Row2)^1^ ^ 2flH.(63)7> ^7>sM ^ 3)^(63)^ 7>^- 

^ ^-313 Yl^l^-i Yl"£] Y^f 7>^ «o v ^S. 9X^r. 

<117> aij sfl.El(63)^ ^ ^flBfl^l^ l-ei^.(61)^ wl^fl ^ ^r^H ^ 

<H8> £ 10* %2i*}i&, *lM(Rowl)4 ^2*|(Row2) 3.^1 ^ 5fl^(63)7> 

shm 3flj=(63)7} #&|zl(61) iL4 €• M°J* or + 5^4. 
<119> o^ylAi *B^^-(62)2l- ^ *j)^-(63) ^ 1-^^(61)^ f^^H & 

c^, n>^4 cll-ol -g-^ ^ #i#-§: *r 5^. 

<120> £ 11* ^S*}^, *Hl3KRowl)4 ^12*3 (Row2) 3.^} ^(63)7} afl^sH 

oi o_d| t v}*\ 5. 6<>1H<21 ^*l^-(62)4 lk°] ^ 5fl^(63)7> x)n.7%H ^^S. 9} £3 

<121> ole-l^b £ 104 S. ^1^^(60)* ^TflS. tflU^Kr *V ^ €r>^-^ 

^■(62a, 62b) 4 ^SLS. tfl^SHf ^i^* <r 

<i22> *m-a*H4 *H2-a*HHi- ^-n €<£^ ^ ^- d >^-°ii ^ ^-^i 

^-i- S'S* % v ^V°1 -£^4. 

<124> S. 13^: ^4 "}ia Ufl^o] ofl-f- s.Aitv ^^s^icf. 
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<125> 5L 64 z\]i*lX\6\]o) 7gJ>. o]44 7}tf*\ iHH *\3. 91%*}^ ft 

4 7H>^1 ^oflA-i zl f^^} *\sL 4^ 4*1* ^# 

4^H sfl^ ol-g-^ 4^13. "L cfl*V A|tgo. ^44, 4 4 tl" 4^3 

sfl€^ 5. 13^1 £*144 &4. 

<126> £ 13^1 4 S. 6^ 7-2, ^^-g; 4tt 4— -3- £4^4. 

<127> £ 13^- #2:^, & ^ .sHf^^l tg>$^ 5]^ ^<S44 

<3^!)(130)4 Y^ 7H>^S] #^^o] 4^0} ^BflAlE^ f-e.^4 f-g^H] sfl^fe Y 
^ 7HHd^l Y 1<H14 44 Y1'4 Yl"°-3. £)HH44 ^^-(130)^1 a^s. 4^4^ ^ 

4°1 44 $444 <g£-Qr <£ ^ $£4. 4^4, S^Jf-Jr '131'^r J2.-&44 ^ ^ 

^, ^£4°) #^-4^ <34* 44^4. 

<128> ^g, £ 13^4^ D }A 3 0| .2.-g- Sq^r ^4 44*84 tgAj-O.^. ^444 91 

^* 4 s 51^4, ^HU4 ^H)244^r 4-^4°] aj^^oi ^4^0. 4^ 

5 444 &4. ^4 *3 ^-§-^1 n>A, a SflB] *>*)] fe A>4 ^Aj-O. 7Wl4) ^ 
^4 S-AjAj HAi^oflA-] A>Z}-^ t| = £) 7 } ^Z]-^ 44^-O.S. 1^3 

4fe «#44. 

<i29> icj-^-Ai, 4^o] 4^ ^4^ 4^#4# £71 4*fl4^r 344^ ^.4^ ^Af4 

«g M4 4fe 4^3. 4-§-^4. 

<i3o> pe*v ^^o]i 444^ ^434 ,£^f# 4fe 4ia 4 Id* ^4. 
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<i3i> £ 14a ifl*l S. 14d^ ^*HH n}-g. ^ew sflca A>-g-^ ^£^^> 

*fl2: 5LA]tV ^JEJH^ , oil- ^§-§- 

4. 

<i32> £ i4a<^] u>sq- £o] , j=Mi3 ^2} #51*]) i^>» ^l^M ^th ^ 

el li7} 7l^r(140) ^^-^1^^ ^l^^KUD-i- ^, 

^1^^^(141)^ 71^(140)0)1 ^ll^el 11(142)1- ^*Kr h>, ^1-§&| 

3.(142)^ 71^(140)^1 ^i/^eflo] =-o} sRV^^ ^7^0.^ 9l 

<133> ^ll^<a^-(141)^r li* TEOS^-i: ^l^Kn, ^ll#e^(l42)fe #e1^2l^ 

^>-§-*H £<3<>fl £ Al£l^^ &&*l9_\ ^1^11(142) ^ofl ^eM^ 

f-^2] 71^(140)^21 JKhfc *#x]*}7] W ^^.S. Ti/TiSi 2 /TiN 5E^r 

Ti/TiN ^2} HflEl^B|-i: Iffcf. 

<134> o]o^, CMP ^2} ^Al^H ^l#&l^(142)2f ^1^91^(141) W 

1- sg^rSH?! 4^-, ^H] ^121 91 ^-(143)* 

<135> o}o]X] t *Hl#e]ZL(142)2}- ^.Bl^sl^l ^)l2^9i^-(143) ^Hl wlBe)-9l(i44)l- 

3^3* ^, tilE5fol(i44)^: 5L^-t!: £*fl H^s}-^ ^ ^3}-^ %m<2) ^n^z}^*] n}- 

(145)-°r &7fl ^-th=K 
<136> ^i^^^ol-(i45)^. ^ 7fl5llAlBlSl SH*-^ ^.g. ^ 

*lBHl-9l( 144)2} ^^-fr ^1*1-71 21tV ^M^, ^1^21 ^13^91^(146)31-21 
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<137> ^ll^z^^^^-(145) tfofl 31 ^13^^^(146)* ^Tfl # 

ig^z]- CMP ^-^^ **fl H A o VJ f# ^w^m^. 
<i38> t^I^^, ^3^^(146) 7flsflAlB| W 5L£efl*l^B 4€ 

(147)-i- 

<139> o]^^, ^SBll^iH ^€(147)^: ^-144i3S ^13^^^(146)^ ^l^^^l^ 

(145) ^ ^2^^sV(143)^: ^j-^^-S. ^^-*H ^1#&1zl( 142)1- i^l^ 
£^1^1 &£-)# 

<140> o] nfl, aflS^^C^)^- *fl 1*1 ^^^-(145)^1^ 1*> 

jf, ^11^^^1^(145)31- Xl2^«a^(143)^ ^1 ^ 

<141> ojo^Ai , z)^o\) ^^S. -,0} £5=^ €"^*1- ^ti^H XU# 

ein(162)sq- ^7l^o S ^ejisi^s. ^2l-eiii(l48)l- ^, CMP *«fl ^ 

^sW^th o^H, a(|2#5l^(148)*r 7flsflAlE^ ^>«-^^4 ^1#^ZL(142) 
H- ^7l^^S. ^C^) aI^JEIS. ?B3flAlEi l-slnel- ^ ^ 9l^r. 
<M2> ol^A-l, ^ sflu 3lt!: ^ *ll 21- &!:□.( 148)^ H o v *l*> 

7 ] ^.go) ^ 2 ai ^^^1^(149)^: ^^W. °l7H f ^ ^^Ei 

^H^^" ^-i- ^ ^ ^^H^ ^ ^H^V tiling -g-ol^>H.S. ^12^^- 
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<143> o]6\X\ t qzt%x]T%(U9) #°fl 31*1^ *H4^«?i*Kl50)-§r . °1 °fl , 

^14^^^(150)21 ^7> ^^sl^s. sg^go] -f^tt -M-^* *B-*MM- ^ * 
t^s* sgi&S*- ^-i- 

<144> °}°\*\, ^14^^^(150) ^ 41* 4i3 Jfl€(15D* 

<U5> ol nfl, 4iH *«fi(151)£-, *U ^ *ll2^HHH ^ 2°1 . ^ 

o) _2_S.Jf 7 > >S-7l 7>#>*I tflWfe #^°] ^±.7} 5)5.^ #71 X^T 

7H V ^ ^MH f^7> ^ $1*1 § *Rr ^27} *>7H4, #7l 

■gigs] 7H^ iHH 91^}^ ^ iL-g-^7}- ^^l y^r 7}^# *&^SL3. 
t«**Hr ^^M #7l X^r 7}^ #<*1H zl ^^-7> 4=. <H*1» 

<146>- atb, 4i3 2fl^(151)^r, ^ ^ ^>M-^ ^ <g 

0)0} y% 7}#*HH ol^uf£^- & ^ -S-^^M 3- ^71 <ysi 

0} Y % 7MHd<>lH 4-Er X^T *l^°fl $1*1 *K£-^- «fl^l^fe l^tt^. 

t)-^ 3|] -EL ^ A]-ol^7> 7fl2flAlBl ZL( 148) 3.711 *V ^-g; 0. ^lS- 

<148> ojolA^ p>^3. 3fl^(151)^- ^z}4a 3S ^4^ <£ ^(150)4 ^^^1^(149)* <^ 

z^H ^-^(£^1^1 &-g-)* 3^ 4^-, l-s]li(148)^ s>^-^^ #713°.^ 
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^}7l ^ ^-g- M-g- #aj-*b t}~g- CMP* ^*fl ^ 3^(152) 

1- ^^W. ^tb 3*3 ^ ^*cH 3tb ^ 

nB.(l52)2] £^ ^x]*}7} ^ = (152) ^Hl ^sj-^- 3112] ^3^^^m 

(153)-g- 

<149> £ 16c^r ^ 3fl = (i52) ^1 *ll3^ ^(153H 

<150> o^H, 3fl£L(152)^ Zl ^Tg ^Aj-o] h]-^ lE^r , #3"^ ^ 

<i5i> ^tb, ^tb ^-^H^ ^o) *fl 4^ <£^-( 150)^1: ^^^>JL o)m. sflE^tb €■ 

^ 3fl^(152) ^SV^ ^fm*Kr *3 olsHl, ^I2#s1li(148) ^ 

^ -s^ 3fl = (l52)-g- M-g- ^^>51 ol^- b]]e^^H 2fl = (152)# ^^Hr ^ 

<152> ^13^^^1^-(153) ^Hl 7fl2|]X|Ei<2l ^ ^- ^^>-§-^l <3^* 

"1*1^ 311^ ^-8- sj^^Cs^l^l l^tb ch8-, *>^- 

<153> oj nfl, §>^-^^-o) f^^o] §&|zl(148)4 ^M-*} , ^ ^ = (152) 
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<154> v}+3. sffl^-g- ij^liaS s)^^^^ ^l^Wb «h »l3^^^1^(153)ofl>H 

MA^%Sr *03*lzl-3*Wl53)-a- *I)>1*H ^ *HJEL(152) ic#Al7l^ 

<i55> q}ia 311 *fl s^^^H ^3°1 Sl^& ^, -2.^7} 

#31 HS-S^-I- 4^ ^fl 3ifl ^1 Hr| ^Hf^-g- ^ ^ = (152)^ 

^U]a17J cj~g-, £.-5-^ A>oli- ufl^^- ^ ^ ^JES. 5LS.efl^l^ 

SI- i=^*V sjAg^c^n]- S ^ol «fi?V*l SUS^ 2 * CMP ^-§: -f-^H € 

<156> BOE, ^(HF) HL^cr ^(H 2 S0 4 )2]- ^(H 2 0 2 )7> 4:1^ til^S. ^€ 

16d4 ^ ^*}r ^>«-^^-(i54) ?2t ^W4. 

<157> %5& t v}+3- ^«fl ylB^^^r *H°ll ^-31 *>^#^- 

^ cfl^>^ ig^ol ^o] ^o] ^xi ^-o}£ -g-onofl 7)1^ ^-^ol 

« ^ 5£4. 

<158> 2E*h *>^-#^^l ^ ^§#°1 W^°l ^l-£^- ^S^l, ^#2] Aiz]- 
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<i59> °}o]*], #^-*}^ ££efl^^Ht ?m iH^ ^<*fl ^*fl ^T^Rr «}, 

O2/CF4/H2O/N2 31^ 0 2 /N 2 « c^, #«flH(Solvent)«- °l-§-*H 413^" 

o.^.*) aiz]-a1 ^##4 #^-* r ^ iSel^liEt ^71^. 

<160> ol^, Alz]-ofl ^^^(154)^1 ^*>^ 5|^V^ 

°] 4*1 -n-3l*)l^ BOE <>l-g-£H M ^ 

<161> MPS 3 -8-th *HF-^(154)* $>8*Hr fc^^-ir f^tb 4 

■8-, MPS ^Htr 3^ ^rH^r <g-^ ^ ^-(154)0] ^^^1 (Inner 

cylinder type)^: MPS* * CMP 

<i62> ^Tgofl &&*R> ^^(154) ^Hl -R^l^ aJ-w. tg^o. 

<i 63 > £ 15^ ^-o}-£- ^ ^ofl ^ ^^o} ^ 3^0}^ - ot^ ^ 

Jf^^-£| TEM(Transmission Electron Microscope) ^r^l 1 }. 
<164> £ 1551 (a)# #^tr ^^(ERJ^ uflH^i 

*r€- SH^^K 170a) n& -t-M^ ^(XH ^S^-* <r $£4. 

<165> £ 15^ (b)« %^}*& , #^tb 711^^ ^2fl7l^(^^Sl SJ^Tfl afll^l *>^f 

^q-)^ o. ■£ 15 o| (a) ofl wl^fl 3Ho}-g- ^, «ti*H 3^ # 

^-o]^- ^ $14. ^M-, o] .H^sHl ^ ^ ^ ^.^1^. 
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<166> £ 15^1 (c)l- ^S^, ^(€4^^ SJi^Tfl *>^-€^")^ ^ 

<167> £ 16^ 7fl-{d€ ^Hfl7l#3f ^^ofl rq-s. <spf*iq-°] ^.g. v)M5L*)*}: TEM 

<168> £ 16^ (a)# 7fl^i^ ^2fl7l^(E]-^^^ ^^Tfl «fl<I€ ^ 

^ s^Jl 'leo'^ £<>1 ^B^^- "g^}^-, 

2) °J 7^]^^(161)7l- ZL ^ofl til^fl nfl-O §o}^-g~g- ^ olcf. 
<169> tiV^, £ 16^ (b)# , £ ^(^^ ^^TSlTfl Bfl<I^ ^^^)5l ^ 

-f *H?-*l^ ^ ^#°1 ^i^H^l °J3l*mi62)7} £ 1621 ( a )4| 

<170> <*3&tfl, ^ £ 16^ (aHH^l T^olH^ 9J 711*1^(162) 7} 85nmolJL, £ 

16^1 (bHH^l *1£<M^1 ^741^1^(161)01 155nm°H, o)^r°) ^^2] SL^- 
2074. 8nm<?] cfl o] 

<171> Olf f£S ^pf^^ o. ^jAj^jj £ 16 o^ (a )o] ^ o. 

16,000^201^1, l8,869nm2o]^- S^^- ^ fli}. uJ-bH , ^ ^^^-8-* ^ 

<i?2> w>^- £°1 °1^-°1^^ £ ^^H^, -£-^(^^) ^^fl^l^ *H?-*l^ 

<g ^oiofl 4=. (el^ofl 21 1!:)^^^-^ «^1^JL $.f*z\ M ^ 
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"5*4. 

7]$fb%<m, ^"71 *V ^AHl^ ZL -gig o. ZL 4^ ^ %6\ O^-fr 3* 

<^H°> #»g4 7] # £-0)0} -g^o} ^§-7f^ £ 71 # 4^ 

<175> ^^cfl ) ^H6|^ til^o]^ ^TllS. 9j^*>fe t>T ^ 4 J i L 3l^M 

4¥-#^ "oHK^HHH X# ^*)o.sn> zz. ^^oi 45^. ^ zl ofls ^^.M-, 
ZL H}cfl<y aVtfl »g-*8= ^, y oHKwlHBl-^Sl ^*)<y ^3 

£ o]^44 &JL ^ #4. 

<176> atb, X^4 Y^^l S.T °l-§-*Rr ^^Ml-E ^-§-°l 7^44. 
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<177> ^ 7 \$\ ^-o] ojJfLo^^ *H^^ ^^A] ^-^^ 
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[3^8- 11 

^ JiL^ofl ZL f^7> ^ *1 3 <H ?I3 °-5L Wfl^l€ 4^ #2-^: ^ 

7>^ -*HH ^3. °]^*Rr & ^ A c v 7l *H*-*I^>£: #71 Y 
^ 7HVA] wj-^o.^. cfl^}^- ^^71- ^-7] X ^ 7}^ #«\}*\ H 

2] 

1 *M 5^1, 

^-7i y^ ^^.s iM*Kr *n*m ^-a- f^ 1 ^ 

3] 



55-35 



1020020086189 ^*> : 2003/5/24 

*n i ^ ^i 2 5a°H, 

tf-E y 0 >^ ^l^l tifl^l^ 3^ ^ ^ te^^>. 
5] 

^i i *« 2 ^i sa^i, 

sL ^"71 tf^^ ^7} "g^Rr ^71 ^"71 

6] 

*)1 1 * Q H1 5doH, 

A 7fl3flAlEi ^>«-^^-4 #71 4 ZL A>o]oll 7]}4Q 3.^ SjEf D] Z.%is\ 
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6 91°]*), 

^ ^^j^ol ^*l*Rr f-^n ^ofl afl^^ 3}^ 0.3. ^ oVS.^^}. 
8] 

cfl-g-£j^ ^7} #e^lfif ZL ^^O] O^^q-O], #7l 7 fl3flAlEi *>-^-^^ 

4fe ZL ^Al^o} o^^c^L tifl^^ ?}^- ^ «Hr «VE.^l4i^. 

^1 6 SEtt ^ 7 %H1 5d°H, 
^■71 ^fl^fe, 
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? 11 5(1 A] Ei <5>^-*i^gr #7l ^^tV SPf^^ ^ ^^M-S-^- 

io] 

XI 6 H" SL^r XI 7 %H1 5a°H, 

#71 ^ 3)1-^, tfl-§-*Hr ^]ZL9] ^ -E- ^<LsL 

11] 

4^711 si 7>#^5q- ( #71 x^r 7KMd4 ^3 oj- 7># 

#2) H^^l ZL ^#^7> $1*1 ^ ^^-S. tifl^l^ #eiZLl- ^*Hr 

#31; ^ 

#71 Zl- #^ZL$1- ^tfl^ tfl-§-=M €7l^^-S ^^Sl£^ ^ #3 tifl^Sl 

og^o} Y ^ 7>#^i #<>1H ^3. ol^Hr t!r #3 #71 #71 ^51^1 Y 

^ 7>#^i «J-^O.S. rfl^>fe 2)^7> 51 #7l 7>#*i #0^ n f^^f 

7} ^si q-^ ^i^ii- e>if 3# s-^-SL ^ ti_v £ ^^7> ^la « 0 >^. 
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12] 

4 11 #°fl jfloH, 

^■7} *§#*Rr 

4^3 2)1 el # ^1-g-^H #7l s^M^^M- -y^^^s. #^*h #7l «- 

#71 SL^7} &n ESs|-o^ nfel- t}^-^ f^-^ #31 ; 

#71 S^^ej-ol nfl7M 4H*H ^Sl€ #71 7fl 

sjjAiE^ «>^-^q-# ^*Rr #31; ^ 

^ ^*1*M #71 %<£^ 4 #7\) 

1" S#*>fe Ij-^ilS. ti]-£^1^7> ^12: y o Vl S • 

13] 

*)1 12 *M 5a°^i, 

#7l uV^a. 3H^i^, 

#7i <ysi«i 7>#^1 #°iH ^s. <?]^Kr *> ^ #7i ^€-^-71- #7i <ysi£i 

7HbMd *&^°.3, tfl^Hr s|Ji7> #7l 7>#^ #°1H =L 
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[^T 1 * 141 

*fl 13 qM 5U°H, 

#7} 

5- ^2:<?1 ^ <5>^ a v>£^l^} ^2: 

15] 

^ 13 SE^ *fl 14 ^1 
16] 

*ll 13 lEfe 14 &<>H, 
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